The use of volar locking compression plates for the treatment of fractures of the distal radius is becoming increasingly popular because of the stable biomechanical construct, less soft-tissue disturbance and early mobilisation of the wrist. A few studies have reported complications such as rupture of flexor tendons. We describe three cases of rupture of extensor tendons after the use of volar locking compression plates. We recommend extreme care when drilling and placing the distal radial screws to prevent damaging the extensor tendons.
The use of volar locking compression plates for the treatment of fractures of the distal radius is becoming increasingly popular because of the stable biomechanical construct, less soft-tissue disturbance and early mobilisation of the wrist. A few studies have reported complications such as rupture of flexor tendons. We describe three cases of rupture of extensor tendons after the use of volar locking compression plates. We recommend extreme care when drilling and placing the distal radial screws to prevent damaging the extensor tendons.
One of the aims of the design of volar locking compression plates for the treatment of fractures of the distal radius is the avoidance of complications with the dorsal soft tissues sometimes associated with dorsal plating. 1 These complications include tendonitis and tendon rupture and can occur in 12% to 23% of cases. [2] [3] [4] [5] [6] Several recent studies have supported the use of volar locking compression plates for fixation in osteoporotic and comminuted bone, allowing early active movement.
1,3,7-9 Rozental and Blazar 10 described 41 patients, all of whom achieved either good or excellent results as judged by the Gartland and Werley 11 scoring system. Two required removal of the plate, one for irritation of flexor tendons and the other for dorsal swelling and discomfort. Drobetz and Kutscha-Lissberg 3 noted rupture of the tendon of flexor pollicis longus in 12% of cases after fixation with a volar plate. Other studies have described irritation and rupture of flexor tendons secondary to the use of volar plates. 3, 12, 13 Extensor tendon injuries associated with the use of volar plates and volar locking plates are uncommon, although they can occur in undisplaced fractures treated conservatively. 14 We describe three cases of rupture of the extensor tendon after treatment of displaced fractures of the distal radius by volar locking plates.
Patients and Methods
We retrospectively reviewed 35 patients with fractures of the distal radius who had been treated using volar locking plates (AO, Davos, Switzerland) between 2002 and 2004. All had complex displaced intra-articular fractures, 20 with both dorsal and 15 with volar angulation. There were 18 men and 17 women with a mean age of 51 years (31 to 88).
Results
Three patients (8.6%) subsequently presented with a rupture of an extensor tendon, two involving extensor pollicis longus at four and 16 weeks, and one of extensor digitorum communis to the index finger and the tendon of extensor indicis proprius. There were no causes associated with the ruptures other than the application of the volar plates and screws.
The first of these patients was a 64-year-old woman who sustained a displaced intraarticular fracture of the distal radius after a fall. Two days later she underwent open reduction and internal fixation with a 3.5 mm Tshaped AO locking compression plate (AO) applied to the volar aspect. Four weeks after surgery her wrist was not painful; she had dorsiflexion of 40˚, palmar flexion of 40˚ and full supination and pronation. However, she reported that she was unable to extend her thumb. Radiography showed that the fracture was healing in a satisfactory position (Fig. 1) . She underwent exploration of the extensor compartment which revealed a rupture of the extensor pollicis longus tendon with no evidence of protrusion of screws. However, an empty drill hole made at the time of initial surgery was found at the base of the third dorsal compartment. The tendon injury was treated by an extensor indicis proprius to extensor pollicis longus tendon transfer with a satisfactory result.
In the second case, a 50-year-old right-handed man fell from his bicycle, landing on his left outstretched hand. He sustained a comminuted displaced intra-articular fracture of the left distal radius with volar angulation. He underwent open reduction and internal fixation with an AO titanium volar T plate (AO) with five screws (Fig. 2) . Postoperatively, he achieved full supination and pronation with 40˚ of dorsiflexion and palmar flexion. However, four months later he was unable to extend the interphalangeal joint of his left thumb. He subsequently underwent removal of the plate and was found to have a rupture of the extensor pollicis longus tendon with a screw hole found in the third compartment. The rupture was due to attrition on the screw. He had an extensor indicis proprius to extensor pollicis longus tendon transfer with a good result.
The final case was a 40-year-old right-handed man who sustained a comminuted intra-articular fracture of the right distal radius with volar angulation. He underwent fixation using an AO titanium volar locking plate (AO). Fixation of the radial styloid was achieved by a combination of lag screws and buttress pins (Fig. 3) . He made an unremarkable recovery. One year later he became unable to extend his right index finger and was found to have a complete rupture of the extensor digitorum communis tendon to the index finger and of the extensor indicis proprius tendon. At exploration a screw was found to be protruding in the third compartment on the radial side near the tendon. He underwent removal of the plate and transfer of the extensor digitorum comminus tendon of the middle finger to the extensor digitorum comminus tendon of the index finger.
Discussion
Local irritation or rupture of an extensor tendon is a serious complication of the treatment of fractures of the distal radius. Fixation by a volar plate is attractive because of the direct restoration of the anatomy of the joint, stable internal fixation, a decreased period of immobilisation, and early return of wrist function. 15 A previous series described a rate of rupture of an extensor tendon of 4.4% with the use of volar locking plates. We had an incidence of 8.6% after fixation using a volar locking plate for both dorsally and volarly angulated fractures of the distal radius. There were no other complications. In case 1, damage from drilling at the time of surgery was probably the cause of rupture of the tendon. The postoperative radiographs and subsequent surgical exploration revealed no evidence of protrusion of screws, which was probably the cause of the rupture in the second and third cases. It is possible that rupture could have occurred for reasons other than iatrogenic damage or attrition on protruding screws. However, the incidence of rupture of the extensor pollicis longus tendon after fractures of the distal radius treated conservatively is low (0.07% to 0.88%). 17, 18 A study by Hove 19 showed that in a period of five years, 0.3% of cases had rupture of the extensor pollicis longus tendon after such a fracture. It is suggested that ruptures of the extensor pollicis longus can occur after minimallydisplaced fractures because the attachment of extensor retinaculum to Lister's tubercle remains intact and together with formation of callus, leads to narrowing of the third compartment. 20 This can cause reduction in the blood supply to the tendon, degenerative necrosis and eventual rupture. 14 We recommend careful drilling and placement of the distal radial screws so that they sit flush on the dorsal cortex to prevent such complications. Another option is the use of a smooth pin although this may affect the ability to hold the reduction. Leaving the screws a little short is not desirable because engagement of the dorsal cortex allows compression of dorsal intra-articular fragments, preventing gapping or intra-articular steps.
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